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and attaching liquid which contains a probe which binds specifically to a target material onto 
solid phase surface by the ink jet method. 
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[11*516 2] ^:/n — -fifilfc-fecoT 5 / S£ffi?!l4' 
1 4 0fE«c(D«m*j£ o 

[W*5 16 3] &7a-7tfmQnr-3bZ>m#:i% 1 
4 0 8E*O*UJ*tt D 

IB*516 4] tt5&ff#ffife-?*>£M*4ii 6 3 

[f»*5 16 5] RSgff^HJlf-Cfc^M^qi 1 6 3 

[§!f*5 16 6] ttrn-^gfclR-cjbSW** 1 4 

[§t*5 16 7] KHta±fr l W-Jff ff- 

k1t<9 1 0 0 0 omU±<Dm&X\ SWcSsScLfc** 
y h<b*5«t 9C^d?yf-f yyi-Z>m#i£l 4 OfE© 

[ft*5l6 8] SE@*Stt*ffi*SJpJfl-CS>oT, lo 



( ? ) ftffiW- 1 1-187900 

[ft*5l 6 9] jtfy h03HOIffi^tt^2Ks/ 

h «5**««*± t * 5 J: 5 # y y -f i' ^-f s 

1 6 8fE«cW^tti^ffi, 

[tf*5l 7 0] ^Iti^iO. ^5j*«x hWfl-<75g|5{i 

5168 EiEWftffl^jSfe. 

[11*517 1] K/ny^y^Ajfr^y^ 
i-ioT:i/&£;ft,-C^ -511*51 7 0fS®CD^tH^j£ o 

[13*517 2] StSffi^^ffild^^^ — >:f£{-ifig$ 

[ii*5 17 3] ®@ffi*S3t^e<j{c:igK-e& 9 , fg-v 

h y **a*aattt-e**»#gj i 7 2E*«ottw*ssfe. 

[»*5l74] K-r h y y-*riMSMg£^trf»*5l 
7 2 l2«co&ffi;*f j£ 0 

[!**5l7 5] K^- h y ^^«J*ffij»SB|!*tt-?fc5 
If*5l 7 2IE*©«ffl;frifc 0 

[»#*17 6] tt»*/l'«)fiffi*5*7ktt-C*Slf* 
517 2 ffi«ro*ffi*j£ a 

[31*517 7] Sr^ h y ^^Wff$^s l ~2 0 Mm 
7 2fE«c<7?^i±i*fc 

[Ii*5l7 8] Rl^i/l'OiSi^zoOdmT* 
5 11*5 1 7 2 iSicW&tU^ife, 

[If*5l7 9] K^MJ^^rojgiS, BE!>xyUCf 
ftt§Wl/2~2te-e<fo-5!lt*5l 7 2|E«cO^|±J^ 

[!f*5 18 0] l^+££&ft£«ttftf£<afltig& 

im *5 i8i] &%fi£<D®'g.frmw)-*m.m&x*h 

< £ 1 1 oil. roft-*ff&Hfc0TO!l£nstt£ 

T-fe-5i»*5l 8 0IE*g(7)#S:ft^i*„ 

[W*5l 8 2] ^-*«M7*D-^:-*gDN 
AT-B-^Sr^triii^i 8 lE«o«i|ft*ife, 

[11*518 3] tt-*RSi^D-^RNA^n 

-^*^tp»**i 8 1 

[If*5l84] K-*«SSyn-^^-#iPN 



(8) 



4#BB¥l 1 - 1 8 7 9 0 0 



[ it 18 5] t &-&m&my 

^^^--yu (SH) ST-feSR**! l 8 lfS«cOO#fe^ 
158*^18 7] RHti^^y^ffi-CfcO, SfcK-^ 

^nyu) hk&Rj&$itX>#7<L1tt><DXibZ 
W#* 1 8 6 IB*<0«f Jtft^fe, 
IiS**l 8 9] Stt/7*&R±<z>-^u>< * KStR 

-*^^^^--y^t*^^< £ t 3 0^Ki££i*r 

8 6 IEtt<D*frfeffc2fH; 0 

9 0] *-*«»K^5fe4Hlc:^*- > rusS: 
tt^-*iPNA7 p D-7'^, Srru>f S KSt 

II 1 8 9 Ktt(D#£*fc*i5fco 
[ff}*3Il 9 1] R-^PNA^P-^a^ft 

-f ><^^J:oT>gA£;ft,Ti^ <0-efc 5 l 

192] mmftmm^-fz'gmm^tf* 
r 5 y s-cfc 5 it*ig i 8 5 fs«cco#^b*ffi 0 

*R/C$-frT*ALfcfcOT*&Slf*3Si 9 2l£ft<7)# 
[W#*il 9 4] ^ -j- 

9 5] ttfKfl^ B^fltt:*fLT«*«:5 
"lOwtl /yt!ly^5-10wt% 
y yu^r 5 - 1 Ow t%, AtfTir^ W^T/Va— 
tiwt%4^5»#5i 8 l K*to#£ffc*j5fc 0 
lifi*^ 19 6] KTIrf - u /MSTIE— « 

s; (i) -c*stis«5gs:^ri-a <j<or-fc*it*3Si 9 

[ft 4] 



R 2 -i-o4CH 2 -CH 2 -0^H 



R--A-0 4CH -CH -0*H 

0, tL<lil^m+ri^30-eftoT, m + n = 1 <7) 

»ft*SO. 0 5-5 0 0/xM-Cfc«B|*«l 9 5SE*<0 

9 8] iMttt^f^IM/n-y^ 
2-50^Mtfo^ IS**I 19 7 Ett<7?«f 5t^^T 

5 0 0 0«U£ft-e*>4»*«i 9 7lE«ro«r)£^j£ 0 
IB*«2 0 0] f-*«W/n-y©f §iS 2 ~ 

6 0tt**-C*>5W#*i 9 9 8B«©«fjeft*jSfe. 

[ffi**l2 0 1] R^^^iy hjfctfS^y/Uv'ais, 

hffi-C*)*81l**l 8 1 E*ro«f^k^r«fe„ 

[Sf3ii*l2 0 2] K^n— y^i^ror 5 /gSIE^JSr 

1 8 oia<ftro#^k*«fe 0 
8 o 3Ettro4*j&fl:2f i£. 

[W*«2 0 4] KSfiK#gifre*>3»#*2 0 3 

[If**l2 0 5] t*£ 3 gft*5 2 o 3 

[W*rl2 0 6j ^7-n-y^gtJ^T-fe5l»*ill 8 
0 8E*©«F^ls*«fe D 

[if 2 0 7] gj@fg_h(:: 1 >^ 

*>fc!9 1 0 0 0 0&£JLLro^flre, Sl^CJffiSrbfc^JK 

[lf*rS2 0 8j K@ffiJi«ffi^Jpffl-C*3o-C, l.o 
^-^Sffi#tt?rWL-CV^-5if*^l 8 OfEft<£>!|$j£-ft 

[8f*^2 0 9] KSt5^;K'> hroKi^^-> 
h ©t^I «± t £ 5 J: 5 1- * # v 7- -f v if-T 5 If *Jf 

2 0 8 IE*ro#Jfefl:*«fe 0 

[lf*«2 1 0] ES@tB3lffi<7). hti^f-rogi5ffi 
112 0 8 laftWWJEfl^tfe. 

[If*rg2 1 1] gyD-^yWijSr/uy^ 
^J;o-CSfig$4i-CV>4if*«2 1 0IE«w1#3£-ft* 



(9) 



#HH¥l 1 - 1 8 7 9 0 0 



IW*«2 1 2] SEHft^«a5^<^->tt(-E«S 
[if 2 13] ttBt§^3t^(wSn-?«> 19 , tt-r 

h y 2 1 2iE«w»^fc* 

[»**2 14] »-^hy ^^«s»IBSr^tP»*«2 
1 2 IE*0>*W£fl;;fr8; o 

»*« 2 1 2 IE*t<0#Jfcfl:#8; s 

a 2 1 2iE*<o«pjeft*ffi. 

[»*«2 17] tt^- M 1-2 0 /i m 

-cfcaw#«2 1 2 aE*©»3e-fk*ft„ 

[ff*^2 18] I^^^/K7)SStI^2 0 0 m mX'fo 
3!i*JS2 1 2 IHtfecD^^feo 

[«*I1219J f£-v h y ^^rojg^s, tg^/KOft 
ft ti(73 l/2~2ffi-C*>5IS*^2 1 2%ML<Ot$ffikJj 

[0 00 1] 
[0 0 0 2 J 

[0 0 0 3] r.<7?J: 5*^n--^T^-<<7?— /fte<J*01iit 
LTfi, Mli3-Dy^#ffS3 7 3 2 0 3^ 
^$8 (EP0373203B1) KE*$ift/t^5«fc: 

(1) Bft±-eSrK^o-^Sr^fiS;U-cvK*ffi, 

(2) ^ft^LfcefSS^n-^SrHtti^tltjie-t-a* 
ffiSWfclfetlTV**. ±E<73 (1) <D^m<D%m&M^ 
ZftX^^ftft&mk LTfiMx.tf*H#ff|=jg 5 4 0 5 
7 8 3^« (USP5405783) tfUjltf $>jft£ 0 

[0 0 0 4] 4fc±J5 (2) ^^r&ibTIi, OTitf* 

H#l^3? 5 6 0 1 9 8 0 (USP560198 
0) ^ rf>fx^ (Science) J,|270 
4 6 71, (1 9 9 5) Cli^^pe^yf^y 

[0 0 0 5] <tr^>X-±fS (1) 0*«fett, B*B±-cat 



^<fe#i-^ 0 =^or±fs (i) w^isfett, xom&k 

[0 0 0 6] _hfg (2) ftBft^n-^ 

15 (2) GQ^ffifi, ±E (i) wjfeiotfftu^ 

[0 0 0 7] L^L±E (2) ^SWBIII, ft^^ 
£<> Mitf^o-yr W *^TK&<7X£SE?iJifc3£ 

#^#5R <9 # < wtf[*E^JwttffflSr»^T# * r <b 
Jiflajxfi, H >f ft l 0 0 0 0 K±^g?y p - / 
[0 0 0 8] 

^ ^^-T 5 r t #ffl#5 r £ £ Utti L.**M«:ifti"twS 
[0 0 0 9] fLtiJSS^Ittft ®^r»*c75^a 

[ooio] *fc*«gi3<^te0>Bftii, ^*<z>j£ffca>e> 
[ooi l] *fc*«M^si»rte^afi&tt, ^o-^s 

[0012] JI^*36Ma?te<7?Btt(i % y->zf/i'tplz'£ 



(10) 



4#HR¥ 1 1 - 1 8 7 9 0 0 



[0 0 13] 3Elc*fc*38W^tewB«j«, 'pmcn&fc 
[00 14] 

[0015] ±mmm\zfrfr%xtfyTs<>i?jjm$:f8 

[0 0 16] 4fc*«Mw-||16ffl«^A^5^o-y 

T u>r ft, HtSScB<7?««<7>aJffi^Sv ScaSE LTV ^ 
-7u—zf<DXti?y Mr 1 1000 o{@^ 

[0 0 17] Sfc*3BM<D-HJfiffl«^*^5^n-y 

nfc^n -x r *a*«?^»ie-t-5 r t &x% 5 t 
[0018] *fc±ia^att*a*-f-« r iot#5 t 

hi: u^cd^^co^^ 
[00 19] 3S^±BBOBWS:aril-r*ri:<D-e*5 % 



mq<D&j£&®mm^?fte ^xz % t><DXh% 0 

[0 0 2 0] ft*3U SP5601980 

^v^y FSffi^ffli^: bl*itmxtt:\,*bmfe£tix 

IP^US P 5 6 0 1 9 8 0^«<Z5»2*^3 
lfT^ ®5 2frBJZf±, EE^ig (pressure wave) iZX 

^x&m<D4 &*tm£itZ)'{ i?=«y hzfv 
teWtommtfrnm^K^bteteziri^ ^(om^bLx^ 

WTt^o itU S P 5 6 0 1 9 8 0 

[0021] £fcU S P 5 4 7 4 7 9 6 ^$g^fi x Q 
ffiSan^ffiTktt&t/jSTKtt^-^ M ^ * & TIM U *<z> 

^yU^^a:*/ h/K>-y^H (Piezoelectric Impulse Je 
t Pump Apparatus) £rffl V ^TNI&nfcttHi- L*"C\ ;*-JJ=* 
^^WK7K^jgt^:^ *LT-tft«:ffl^ 

[0022] L^urixfe^tTfttfftwfL ^toffifetn 

[0 0 2 3] 

[«W^i£<^jffi] (/p-^7 i->ffiH£1KB§) Ell 

(/X,u) , 1 0 3tttt«*^a-^5)B^Six5^# 

5o 1 0 4l^<Xyu^3is/ h^s/ Ki 0 5^5>etttJStb 
fc^K^n— ySr^tpfiJflcx-fcSo 4fe02lt El 1 O 
/^yyux^ y h^y Kl 0 5C0A-AiH®fffiElT-fo*? , 
Emz&^Tl 0 Sli^yu^xy h^K, 1 0 7 (i 

etasns^teEft^o-ysr^tpSJ*. ^iti 1 7 



(11) 



ftMspi 1-1 8 7 9 0 0 



Tl*S«ffil 11-1, 111-2, ^^o^T« 
$ftT^S«!Ulg:gt*»l 1 3, «jf&/ei 1 5 2lV»!te 

[0 0 2 4] ^P-y^jgttl 0 7ltV±ft*V 
^y;* (Sfcffln) 1 1 9*T#T*39, ^^coffi^izi 

ot^^^i2iwuv>5, ::tlin 

1-1, 1 1 1 -2idSS[fg^SjDfc5^, 12 3t* 
tUb, t!/7-f^ll 9^b»ffl 0 7«U llffi 

i o 3<Dmmzfa^xmm-tz> 0 ^<D£?fmm&mx. 

-5 o tr=3 y y h/MMa^$ijfipi-5 - ir^pitg-efo»9 , 
S5**ks»Xu-x&es$^5#i8:£ tts^rt 

ffi«*±iaLfc«ftffi: (Mi(iHyf#t;ioooo 
f@«±, ±pgtttlj;ixio 6 Mg) 

!±&*<Dm8t7*-7<DX78y b'mt, CTiff2 0-l 
[0 0 2 5] (B±ffl}ft^#tt) D±tUffl^^ft:<t LTfi. 

tses^ n - x tmm » ft tmtfi s ffi#-e 

[0 0 2 6] f LT^V^yx^ K^&<^PtHH4 
& 1 — 1 5 c p s , SffiSB*^ 30dyn/c mEA 

±^»* Lt\ sfcttss: i-5cp S , mmmt)^3 

0~50dyn/cm<h LfcS^ Bffi± 

[0027] m^m»(D^ is*, y ho±tu#tt, s 

feteSr^Jfi-TS Wi:iiMtti2me r-500 
Orne r, #t:|j:2me r — 6 0 m e r^W/D-y 
0. 0 0 HCfi2-50^M^M 

T^W $ -fr S * £ # jj£ bl \, 
[0 0 2 8] (Ptffiiftlaric) /W*y^s/W^ 



-Xi^bfc^t, SU^XA-v^y h-^y K^bPfc 
ffl S-frfc ir * KMftXn - Xlz» UTjK«^HK^ir # 

M^k yxn tryur/ua-zux^TES; ( i ) -c 

[0 0 2 9] 

I 1 



o | J Z n 

R 4 

[0 0 3 0] (±15* (I) R t , R 2 , RjRtfR 4 

lES&ftfcU ra=0lon = 0, 4>b<Jil^m+n 
^ 3 O^oT, m-hn= 1 C0»^(im*fc(i n 0 "C 

£>£ 0 ) 

Ii:ITOi:iiIS^5-i0wt%, Xy-iry>-£5 
— 1 Ow t%, fty^U =3— /u£5 — 1 Ow t%, & 
t>*±IES (I) -e^SiftSTir^i^Tvua— /u&o. 
02-5wtl £9£?£b<lio. 5-lwt%^ 

[00 3 1] r<7)iftf*:§:JH^;fc«£\ ^y^xyh^ 
y K^b«8ftXa-XSr^tfttfrSretaS*TH*B±tc 

(i±IEOt>(7?{c|8*$4x5fc<7?-ettfti^ fflSLtfHte* 
ffiKi, /^Xyi-y^y y Kr*@tB±^{^b3tfS* 
*\ ttH*B±-CJ£^9, -tb-CWtt-f-S^jKy hi(^r«^ 
tl'&Ul^ 5<z>SrB£C<k 9 ft, '/^/u^.tyft^^ 

xn-x<7?ffis«^»ffit±ia<7?jBsia^-e*)o-ctfflv^ 
[oo3 2] (ste^tttt^wflgsoasi) Bta±fcf+ 

Hiw±i6$it, HSt5^*7h^^y^;^-y3 
>*J:9fltlt^B&C»lrWS»-C*9, ^o«KXa-X 
*Hffi±«cttH^te-&S-fr5^»c*jaft#at IT, ft 



(12) 



4#(»±P1 1 - 1 8 7 9 0 0 



[0 0 3 3] (SHjfcTU-f* KS) £F£Ll>CT<hL 
X\±fflx.\i* -^um^ Ymt^-ir-^ (-SH) g<t<7) 

*fflic^^-yu (-SH) S£&r££itT*>#, ®m$t 
ffitf-visst ^ KSSr^-f-S J: 5tcjfflaLT*5< r kX\ 

mmmmzms zfttzm&T'v- ? <D?jr~- sum tmte 

ALfcBtB*ffifctt4-Lfc»&, aBt^n-yftttttH 

[0 0 3 4] Mx.tftS[£Sl 8m e r«yp-^ 

(te* : B J C 6 2 0 ; =^7 > (ft) tfcJJ, fB L¥ 
v^$/ h-^v" Kwy X/UCQIHJPHS: 1. 2-1. 5mmg 
2 4tf3j/yWu) , Hffi±^HitS#?j7 0-1 0 0 n 

foti^^ofco f£Bt@-h<D-^u^ KSiraK^o-y 
5*5, SiSB. (2 5t) K*3 0»gST^T« o 

»-&titi8LTSv\ t^mmnm^^x^^K 

^£$tfffift<75f&£j&s±#U ^Ojgjil^WS Y^k 
[0 0 3 5] &3b\ KSir^*— /uS<to*a^ 

S-) «:«j«U Zi*!:45:t**5o L*»U 
[0 0 3 6] * KS^i»A^j£i: L 



n^fo^V) 5 K (N-(6-Maleimidocaproylox 

y) succinimide) Sr^triSgg (EMCS^I: Do j i 

[0 0 3 7] 
Hfc6] 

O O 
[^N- (CH^-COO-N^ 



o 



[0 0 3 8] ^t^*—y^^£rLfzmmyv~y 
fi, 0»*.tfDNAa»-&j*BISrffl^TDNASraib-&jBS; 

-r^f^cs' us' -Thiol -Mo 

d i f i e r C6 (Glen ResearchtfcjRt) £rffl^2><PKl 

ffi*^ D ^ h ? ^ —\z X 9 r k xm 5>n 

[0039] (r^/Sti^xS) H^k:tw5pijffii- 

^5K=^^s**i-s^y ^y v-^/uy ^ y 

[0 0 4 0] iiBLfci^^H+BSBBi-^fiaBft^n 
*'ff1t&a«:»ALrt:ifrg\ tta*^B-^tBtBi:^J: 

s^wyy^ if- > b w&wtm ?z\kkt£ 

(09*Ltf»«tt4tt-&«f) Iwio-CBtB 

±lcB^L^^^n-y(-it-<, E^g^^^^tz 

SEJfJglS^^T^N^ y y ^Vif— > 3 >S/C^*^i-S 

(D/N^ yy^f-y 3 v«wH#-r i: ate <t 

it^m^ir^mmk(Dm\^ V >*-WAk ITMilf 
^^Sfc 1^7 §S(D7/Udr u^SSr^SA b-C^b% ^Tt6 
rn»rJ:o-CBffi^ttBft7 F n-ySrj|S'&S-±fci:# 



(13) 



1-18 7 9 0 0 



[0 0 4 1 ] (TK« ?k\Z*&WlZ%kZ)7u-- 
Zm&t LT^y ir y y7. 5wt% S*7. 5wt 

%, ftv^^yn^ur. 5wt°/cK ±ie-^s; (i) 

— SS^«itf2-5 0 0 0rae 
rgg, 1 2 - 6 0 m e r iS^-*M^ o - 

»^n-^«r±ia»*tw, Wx.tf»ftdS0. 05-50 
O^M, 4*lZ(i2~ 5 0 tiM<Dl&mX\ KfifcftWttfid* 
l~l 5 c p #K:tel — 5 cps, 4fc*a53S^^ 
3 0 d y n/c mJ^Ji, #Cli3 0-5 0 d y n/cm 

^/^yu^x-/ h-^y K^/X/ujg£<DgEHtj*s 1 . 2 — 
1. 5mmgffl:Sf£8Jl a^^syh^y 

v&mm£itx&m#i:ti:tii£itz 0 r r.-eetiij*#t 

U"CWltB±^^2Ki/ h #2 Weighs;: <^#i^ 

360X720dp i <DW&\ZL\Z. 3 6 0 d p i <Djj\ti) 
t-ttl@a:Uig2lHl?S«:ffi$-fr, 7 2 0 dpi 

1 ElttUia 5 [El^Pitti $ it 5 £ v * 5 sKyf^ 
%tM<r>*i£*j bm<DX^-x&mi 0 0 

[0 0 4 2] «fc^-e@tB±<7>^U>f * KStJKflc^^gE 

S?£ *2 5 ( C) t3 0»gSt+^^ o -t<7)tSB 
XTU"f ^#?jftS 0 

[0043] ::T-:«yQ-yr w &/b^t, 
«*tf«W«tta?*ffi«tfT*5»^w*a»* (s/ 

Nit) ^r^±4:ig^r kZBftk It, i»s?yp-y 

^liffilitf, KBti*2%9*>ihfilfT/i'X * VTK^fK* 



^) , & -t^D? b*-* s-^mzm^xh -*imx& 

L-Xm^^rf^\ b^<nmtL^<r>y~>7jl> 

<onm^m«m^^^m^nn^^j:<xh^\ * 

[0 044] 1 ©«C Lt^fitS ^o-^T K lit 

b%tii-%£?\zmf$i,xt>i:<, ^t^mm<Dm 
^Kffiatciaitsn^iXo— xt ^comm&o— 

triS»<a*#s/ hasBteiKESsn-ci^xn— xt 

K^rfflf L, f£Xu — XT \s<{<D%r*<DXrty Md, 
^ttS-^i^yp-y^ LTRBtlfc:^:/^ 

[0 0 4 5] W^^x^AyKWiS) **3±|E 
^KM(c*3V^-Ctt, W/p-^@ft^4^y 

P^frioV>Tlit 0 3i^^oSSii]E^JffiLT/Xywrt<D 



(14) 



4ffJS¥l 1-187900 



[0046] 3Etw2 w±^^tK^/ Kra-e$*snsersft 
(pna/dna) yn-y^iiug 

OTctbTfi, -raj-^y (DNA) ^u-y, y 

tfgs» (RNA) yo-yx^^K1*» (PNA) 
^n— :/£r^irfc<7)-Cfc5o PNA|j:DNAii^n5 
4l^fiS (Tr^y, ^T^> N 5^ yF^>y) 

y ^«s^^y^«-ett*< T-<y^ K±«^te 
>d-y =**^ K-efc^o 

[0 0 4 7] 
[ft 7] 




(II) 



V 

OH 

[0 0 4 8] (3^ TB a s e J fi:DNA«t5 4 
m«^±£S (Tf^^ */V*s>. ^ ^T^V) 
wWti?5^^t 0 *7tptiPNA^SSSftS:*fci-o ) 
PNAti, #|;ifi t BOCiitiMffi^Fmo cil 

5o t U P N AliD N A^R N A^ftiDt 
*L<tt^<iebi"**"e*>5o 4fc*SB 

^y ttv^^^, «»<o>f *>-»«oj&« 

«r»Jf5tt1\ SoTPNAtW-WK^SK 

STK^^w^y s/ K^RNAyp^iafi-^K 
K^^yy y Kiit«trpNAtsfl<j-*«gES! 



fi-O^fgatCgag^nfcPNArn-^TU^Sr^ 
*fc«ig-t-S 5. ftttttfcfi, WfcfiPNA 

^RNAyu-y^ii:, PNA/o-^ffiti 
fSSeffi t {CSV M-S/SttS:*i- ^-g-fgS^^A-T 

fcii:^— oJi±i;ELfcotlll«<7?^3j--/uS (PNA* 

«s) ir-^w s ks (uti^ffi) <7>a-&fcifefc*o p 

NA«^ ^^-/UScOagAfi, H^tfPNAyn- 
y«DN« (D N A<7} 5 ' *iSS^t@S) A^S: 
^irv-^^-fV- (CH(NH 2 ) (CO0H)CH 2 SH) S^£>SA-f-£ 
- £Tig/5)c$tl£ 0 PNAyn-^N*S^^f 
v<zMgAli, OTx.fi pna/o- y<7?N*ffl^r * j 

oTff*5 :t^*5o ^/cPNA/D-y(7)N*S 
^T^/S^OTxi fiN 2 H (CH 2 ) 2 0 (CH 2 ) 2 0CH 2 C00HO J; 5 t£ 

t $ /mRwx^^^/um&iiLx^^mte^te y 

iirar. i-ey ^-^UPNAyp^coNSSt; 

Zbt>X*ZZ> 0 ^<Dm\z])^jj 

[0 0 4 9] *fcPNAfi-t<75jfi£Sf^«J:o"Cfi7kfC*|- 
-T 4 IrI CfiM^D NA^itfe-r-S H£^*§^ 

PNAW h y y^xj^tm. (#Jx.ii 0. iwt°/oF 
y 7/u*ofttt*»a«) MIEL/c 

»$ii:T*3< r <hti, PNA^jBw^^yjSatO) 
^^-^w*ftf-J;5^^^<75ffittS:l»#\ PN 
A<7)^-/ug<tllfSSt®<7^u-f 5 KS<fc<zxRJS#i¥ 

-y^R N A^n -^(7?*4BfC*A Lfc^ah-zugi: @ 
«*ffi«>^ W * Ka^SJESWrMttWEUfcW-3 0» 

PNA^»-&f3fiy<^/u^3is/ K£:fflWc*§ 

[0 0 5 0] Htd^a-yib-Cttfttt^a-y^Kft 



(15) 
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-try*-, miE<DT * sm$m*mi-z>*}) =^y^ k 
sfcte^y Ktie-&"5r*e**y =^y^ K^y 

[0 0 5 1] HiMUii^y^yx^ hPt^D 
lRl±^iittL-CL4 5ri:^*v\ ^^Wp- 

[0 0 5 3] 15I: X &1&mzj3\lZ>7u—7Tl"(<D 
-WS:*to @5 (A) (i¥ffiB|-efc9, SI 5 (B) li 

-?:<£>BB»rffii2i-efc5o rwya-yrKii, otsi 
o 3 ±tc^ h y ?xmz&m$tiitwn ($^^) 12 

7 %Mf&\^fcW&mm$:1i1'%^ h — >1 2 

5 fcKttfc*i6«:*Pf-4. ^hy^*12 5 fc: 
•to-CSV^tzffiBt^tbfe^^/H 2 7(i, -^hy^/< 

So 

[0 0 5 4] -r h y ? X/<*->%Mf&i-%ttmte, -7 



-frfctt, ^misa. s/NJt&tm«£<Bfeo±*%*^ 

<omis*$&mfbiiz>. BEHfeowffitu-ctt. r^y 

vk tf?y k >-tfy^u>\ ^y^i^u>\ 
# y 4 % h\ r ^ y /u»* y x 9 u* >r 9 y 

7^ Kit^ftSU^ y*?y^ 
m%-i?T^1-7 h^r/y^U^ h^/Kv^Wv^ h 

[0 0 5 5] DEEP-UVl/^htim 

i/^hiu, Witf, ^Ky y ^/uy y 

^ y K ^!I^^Ky/D-:-/^h^ ^5 j: 

t>\ JMb^y i - h y * ^/u^yyu^n tr^<Di»it» 

5>«¥M^y k ^^o-^hp-<yy/u 

3, 3' Ky'7 m^/u^ *5«fco^ ^y 

y y yuK^y v^yu^&^tf 5: £tfS-e#5 0 
[0 0 5 6] **H»W<t»JIBi:b'CI4, ^y/7x; 

, >>/u^ ^- ^ ^ mt^mm <ot£frfr h mati 

11, Sfctt, 2«W±<D^fi^M*££lj£2~l 0 

fifi%^£S^#L/c s ^y zcxt/ut? y 3itk 

[0 0 5 7] ^n-^i:«a9»iroSJCS»^«ffi 

[0058] ^tw±isbfc^?iw^^fflv^T^ h y 

77^W7 p nir^{:J:«?g^ ^SicJtDTS 

ft-r- a r t \z x 9 ^ ^-r ^ r 1 1> ^iffi-e* ^> o 
[0059] ;:t^hy^^i2 5i«fiiHi:ifc* 

b y 1 2 5(0*ffif«fc*tei:*5o 
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[0 0 6 0] iiflf, h\ SB^<0£*B§*4Mt<o 

[0 0 6 1] ScK^/Ka/Sffi (@fg«fficoifffig|5) S: 

At- J: 5) Sr*SS{w*-t-S©tBftXn-y^*fb-C{iHta 
[0 0 6 2] /S^#*^X<7?Bffl*ffi^<^a»A 

y-eK^7^«*ffiSriaaL-C7k»s (->5y^H) 

$3 (#J;Lt2N-j3- (T^xfyi.) - y ~T 

«^ffi<7?zk§£S <fc SJES £*<5 ^ <fc J: o -c«fc 5 r tfi 

^SSffii^T^ ySSr»Abfc«iCN— ^ W 5 K#7" 
p o y 7 ^ y ^ ^ K^ 5 ^ ^ y ; y/u- 4 - {•? 

[0 0 6 3] toN-g- (T^yxfyu) - y-7; 



So 

h^y^yV : 

(CH 3 0) 2 S i C 3 H 6 NHC 2 H 4 NH 2 
©v ~^y v^K^v/^n fcVU h y > h**>*>7^ : 
[0 0 6 4] 

Uts) 

s\ 

(CH a O) 3 S i C 3 H 6 OCH 2 CH-CH 2 

[0 0 6 5] W $ - {*? U-T 5 K7i 

[0 0 6 6] 

o o 
o o 

[0 0 6 7] ±|HLfc@ffiro*S*Q ! a^*3l^-CiJK^v' 

[0 0 6 8] LT#fJJg»££ffll^4§-g\ 
X.tf0rganic Thin Films and Surface, Vol.20, Academ 
ic PressOTjg 5 m\ZtS,m<0^m\z «t 0 ttMB£&*9iwzk 

[0069] sfc, mmmmzzfu -7 z>j5& 

t LTIifiaj^Lli. ^fBflBg6 0-0 1 5 5 6 0 -§-4*$8tCiE 
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[0070] sfc, mmmm(ommm^<D^. f& 

[0071] t^b^M^tf/n^ 

[0 0 7 2] h y — ^<D^^-/U(D^-^ 

[0 0 7 3] Wi:Ufj:, EI 5 t;r^1-S* k ¥tT*ffi 
[0 0 7 4] ^^yU-co-y-^f X£ LTIi N K/&«<Z>«, T 

i<Dim<DM£*2 0 0 /zmBTttSri^-Cf 5 0 
0 M mJ^T, HJgi:i-5»'&(i*OES*2 0 0 M mK 

[0 0 7 5 ] ^^^/K^gBM^Sti, ig5^J:5t-¥ffi 
[0 0 7 6] »»-f5^3i/i-BBoE«tt, tfijilff^ 

[0 0 7 7] Mill, i>aiyuS:iE*»»ttir5*& 



h y r /Hr * * h y - t lt©^^^**-*-^ 

tt^blOOixiOOfi, fc^lMi, 1 0001X1 

o o oiwiwyp-yii^t^, rt^as 

<DT% h y XSrt>%I»b-C, 9x/K7) 

jEjjMMVt<n—m*: 1 -2 0 0 ju m, »S&"t-5 £ 
oSgit£2 0 0 vmSXTkirZ><D&m&\*i f \ 

[0078] h y ^^<7?ff$ (Bta^B5^e><^Bj 

^ ffSL<lil-2 0Mmit5ri:^ff4U^ 

[0079] {si-, ±iB^a*Lv^i6iao±Pfi"e^!>rc 

2 0 0/imX 2 00/iraX20/im, tft 
fc*,, 8 0 0 plt45, r<7)-y->f Xt\ BSSi" 

S^a/HB^BEBS (Ell£>x) t)^2 0 0 ^mtt 

tltlO 2 ffl/ c m2J^±<7) 9 

U h y — ^co/?££:4 /imttSi, ^ 

/K^SWti o . i p l £ # 9 , ^(Difcti ioooooo 

f@/cm 2 <h&£ 0 5 ix mX 5 m m X 4 ra^^- =. 
^X^ffi(DmPBiDXS^Tii^^^f'^XT^5(D 
■"C^—X— k LT 1 0 6 f@/ c m 2 JW_h<7) ^^yu^Sc^T 

[0 0 8 0] *jfi«^*3V^T^o— *>5VMi, 

Kit'? ^/wmmtiz&mmki-zm&ia^ ±K^tf 

WiteO. 1 t°n y y h/u (pi) ^^lfyij 

y h/t- (n i ) i45. ^Ac, h y ^^sr^sns 

OTitf, 9x^iofi^5)«l0fiwa«ttl6 
»«fSii:Sr t*s^#S. i"*fo*>, «Scp 1 
l0nl^ftfSt5:ti:4^ i^mco^ie: 

^ ofV ^-o-y— ^ a tf^y h-et prtgr- 



(18) 
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p l^fcftlOn lTfcSWt, r ^^"Ct ^oi/U^CO 
[0 0 8 1] *K8«fwJ:ntf, fR}iS^J£^9li, 

[0 0 8 2] #3§WlCjfH*£>f i^^ay h^te^M 
[0 0 8 3] t : 5-C*«Wl3*3V^tlft 1 0 3 i IT 

mtem*<n^mm&mAx$z>i>(Dx$bix&&<, in 

[0 0 8 4] *^T1i::nbyp-7'rKt:gJSt 

< £ 1 Lfc?g?{££r^ <ttl Sftf^ 

tiX\t*Z>$=tiMz#LXWfo#}X*tb*) . Tb9 9X'<# 

J*zKigt£fc<z>-C\ r^S'&icH'? ^/MiSizktt, -^y 

[oo8 5] *&wxte, a««wte-&-f-5fcft*c«j»-r 

[0 0 8 6] KTHlS««:t>o-C*«MS:3E»cl¥IIB^Itt 



[0 0 8 7] HJ£#J 1 

c^tvus^ y h^y ^^-^fpfcM/D-yru 
(i) mwifoft 

SrfTV\ *«cJzJ:9aaflSr»*Lfco 

4:2 0#WI?Tofc 0 OtJfcJPiftLfclN* 

[0 0 8 8] ( 2 ) 

tP^^V^^yy (i§5n p p£ : KBM6 0 3 ; {fjfcS 

ftfit (*) tt«) wiwt%**ia[S:iaT"e2«p 

*»*tfc. *v^r(D8JKJc±lE (l) "CWfeSSSr 
£ffl (2 5t) ■C2 0»W8tfc», 3l#±ffT, £31 

*tii<Dmm\zi!k£tttfx&ifk£itit 0 
i 2 o^trjotRibfc^-— ^v-cp-e i e#r^-<— ^ 

^ /££r^AL7c Q ftt^N-vK- K^yD-fn^r 
'/'^^v'W ^ K (N-(6-Maleimidocaproyloxy) succini 
mide;Doj i n?i8) (JW^EMC S & 2 . 7 

mgfflU V s > ^vlo^ujfc^fv' K (DM SO) 
/ /KD 1 : ljgffitrft^SS^O. 3mg/mlt4 

y y^fiiS:fiofc#7^fitr wemc s^»i:Sia 

^ICW^ntt^T; smt EMC S*gffi<7)# 

liEMC S & $k<D-? \"( ^ KS)5 s *ffit-fffti-4r fctc 
fc£ 0 EMCS»^?|^±iffc^7^t±DMSO 

[0 0 8 9] (3) ^P-^DNA^S 

J5£Lfc 0 4j6l»f 1 0-*lDNA*SWiDNA 
g a^it^M^i:f t-y^r -{ 7 7^f 7 (Th 
i o 1 -Mo dif ier) (^U^y ^ (G 1 e 
nResearch) f±») S;ffll^lPl:±otf t- 
(SH) S«:«AUfc 0 ttV^TiiftcoBlftaife^TV^D 
NASrlUiKL, BiiSfSfr^n-^ h^7 7-<H:tfSSS 

SS^iJS^- : 1 

5 ' HS- (CH Z ) 6 -0-P0 2 -0-ACTGGCCGTCGTTTTACA 3 " 

(4) B J yy ^^-iCjz^DNAPttB, *3±vatE^ 
<7)^ 
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±EEyiJ*»10-*jBDNASr*i»j»*3&S#ll4 0 0m 
g/m 1 tC>S5«t 5l:TEgj$ ( 1 OmM T r i s - 
HC I (pH8) /lmM EDTATKSflJO KSSft? 
U -*«DNA«J«SrW»Ufc (]E»*»*tt»iRa 

[0 0 9 0] ^y-fe y ^7. 5wtl S|7. 5wt 

%, ^aj-v^y =— vu7. 5wt%, xv±ia-«S; 

f U/-/UEH;Jiil7r^V^^^ OHO ttffit) 1 
w t%*^irzk*iS£:flJjgcU ±fBDNA»jR(^Oi, 

fco :^ffi^IffiS6*|j:3 0-5 0 d y n e/c m(0 
ttfflrt-CfcO, 4fcfe*l4l. 8cps (EMfeSff: 
m^f+^ («) tfcfii) "Cfcofco r^JKfrSr/^yyu^ai 
7 h^yy^- (Sfi* : B J C 6 2 0 ; ^r^r/ ^ 

v K^3£*Lfc 0 atsrrt'ffl^fc^/^y hyy 

(ffio p p^ :BJC 6 2 0;drfyy (ffi) tfcJJ) 
Sfc^O/<^xy N^y 3 6 0 X 7 2 0 d 

p i w»*«TPP*^r«g-ejb« 0 ^-er^^y ^9 — 
(3±ie (2) -eteiLfc*7^fi*if u xn— 

H^ffib<DmM\tl . 2-1. 5 ramt$)of: 0 
tf^^-f V^fci, 3 6 0 d p i ^^*fp]^fi 1 lB\<DXtfy 

>y<D'&2m<DQuk\ti%:fjt£\\ 7 2 0 d p i 
falcfi 1 inl^^^yx-f >?<n%. 5 [Hl<75^llttBS:tT* 5 

n-^fficOP±ffifi(^2 4 p 1 "Cfcofco 
[0 0 9 1] (5) ^ny^f^^SJ© 

1M NaCl/5 0mMyyi»$ (pH7. 0) 

Kifev ^ffi Lfc 0 &i 2 % 9 i/jiaflr^y 5 
wK^ c P(^ISLT2P#TOgb, ^py^y/SJCS: 

[0 0 9 2] (6) /W^y ^-tf-i/g^SJS 
E?U#*1 <ODNAttattW^*Sffi?iJS:#i"5— 
DNASrDNAg»*fi)t«^U 5' 

Slft-*iDNA?:lM NaCl/5 OmM!) >@? 
(pH7. o) M Mi*SJ:5^» 

»u wO«js*ic:±ia (s) xmz.-?vv*^7®m 

^KJrlM NaCl/50mMy VBfcftSSfflE ( p 



H7. 0) d y^f 

XU*^ofc— *«DNASrftV^SIELfc« &iw|gyn- 

* : ARGUS 5 0 ; Rt&* h — («0 ttS!) £ 

[0093] (7) mm 

8t-7*—7<DXrty hX\t4 6 0 0^3t;J|-Cfco^: 0 

a) &*<DX#y h&lZ&PiJ&XbiX* 

^7 o-ioo/i m^)t5irti;fc5:^ 

b) BtSi-S^aKy h £ <7?Mfwii#*<Z);*/tf y h^Sg 
£S§^Ll\ 1)100 /zmO^^^tS, 

c) b<Dff tntm^X^^^ htfmh fatten 
[0 0 9 4] Z<DZk\Z7v—'7Tl"t±.X^'{7yy 

[0 0 9 5] HJfeM 2 

a) 

(1) ±!E3SJS0J 1 <£> (1) &t>* (2) ££<H«f;rL 
T T'p - ^ 7 K ffl^gffi&i^lS Lfc#5 t 

[0 0 9 6] (2) yn^yDNA^M 

d n a g v >r mm^ 1 - 4 

t^S:E?iJ#-9-2, 3iftSSMt:$-frfet<7?*E?iJS-g- 
3, -tL-C6tt*aEftS-frfct<7?SrEW#*4 4:Lfc 0 

* fcE?"J»# 1 ~ 4 ^-*iDNA«f:{j:DNA@ fb 
^«T(7)M^i:Th i o 1 -Mo d i f i e r (G 

1 e nR e s e a r c httgf) ££H J: o T^^" 

-/u (SH) SSr»Alfc 0 ^v>Tii^(7)jK i ^^fl L v^ 

dna«u nmm^^^^b^yy>(-\zxmm 

EJlJit : 2 

5 ' HS- (CH 2 ) 6 -O-P0 2 -O-ACTGGCCGTIGTTTTACA 3 ' 
EOT*» : 3 

5 * HS- (CH 2 ) 6 -O-P0 2 -O-ACTGGCCGCTITTTTACA 3 ' 
SE?lJ#^- : 4 

5 ' HS- (CH 2 ) fi -0-PO?-Q-ACTCGC ATCTTG TTTACA 3 ' 
(3) B J y#-l:J:5DNAyp^ia:ffi, *3 



(20) 
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fc Q »^-e»ry ^^±be (1) trai^ffi-Cffcfcl, 

5r^7^1S<7)3 X 3mm040(7)x ]) T <D& 
-f >^O/<*->ttHffi0yi Lfc 0 ^aKy^-f 

v^*sts, tf7*m$:3 o^mmm^^r >*'<—ft\z» 

[0 0 9 7] (4) y^^RiS 
1M NaCl/5 0mMy^«i (pH7. 0) 

[0 0 9 8] (5) W^y^-tf">3^SlC 
SE?|J#^- 1 (7? D N A t tB*W*ttSE?lJS:W-f-* -*# 
DNA^DNAgft^ST^U 5* «(;n-^ 

jk-*iDNASrlM NaCl/5 OmM!) 

(pH7. o) izmmmmi uMt?j:%£o\z&m 
u (4) -eiitti^yp^yTK^Myy^Vif 

* 1 M NaCl/50mMH ^ifettttftt (pH7. 

o) Mc^u/p^M^wy y Mxt 

&^ofc-#$CDNA£&l^Lfc 0 Wrf^y o ~-;/T 

ARGUS 5 0 (ft) tt«) fr&ffi 

ffil*S!SJt«»«Srffl v Lfc 0 

[0 0 9 9] ( 6 ) 
Sa^k— *« D N A £ */ ^ "Cfc 5 SS?iJ#-^ 1 <D D 

NA^n- 7<DX7tfy bX~\Z4 6 0 0 <7>*5te*-Cfc5£> 
KWU ltftSco^ ^-^s/^E?iJS:^ri-5ia?iJ#-§-2<^ 
DNA/p-^^^Klt 2 8 0 Oeo^3t*^# 
btlfc 0 $fc, 3ffiS^^^s/^*#i-5iE?iJ#-S-3<D 

<^*^5>, DN A7 Sfi±-(?^ftittW-*«D 
NASr»»tt^*ai-« - fc^s-e#fc 0 
[0100] HJfciJiJ 3 

(WfODNA^P-yoSat^^xy htfcttt 



(1) DNA/o-y^ 
KTI-*-*-EyiJ#*5^EyU**ri-5-*«DNA*rD 

0. 2mg/mK 2 m g /m U 15rag/rall;4 
^i^iCTE^riJ (1 OmM Tris-HCl (pH 
8) /ImM EDTA7k«8JO KjSJUU 
4 3aa<75DNA^n-y*iKS:Bia![Lfc (5Efll4»tt 

tt»ite»«^e>j|[ujufc) o 

mm^ : s 

5 ' GCCTGATCAGGC 3 ' 

(2) B J 7 y ^-frjl^ftttt} 

^yiry^7. 5%, »*7. 5%, ft^Ja^ 
7. 5%, ±IE— «S; (I) T^StL5«ig*#^-5T 

W^r^v^r^^/L^ (ft) ttfj) i%&$tr7kf&m&m 
«U r<757K»SSSr±IE (1) "C»«Lfc»«0. 2m 
g/m 1 CO^n^-y^ffi^D^T, S^Sft^o. 0 
2mg/ml (3mM) K#3fcLfc 0 ^CD^ff^±|SK 

imi -cffl^fcy^y/u^a: -/ h^y ^9m<n4>##is 

[0101] ^irfg^y ^KA4iNf X<7)7/U5tE* 
3£*U f 7;U 3 X 5 ^ yf (Dx JJ 7i;^ L 

±f2^y TtC3 60X720dp i <Z)^|gt?;*/tf y 
7^ «t ^tC^^Lfc 0 ^fcft^f^^^hn- 

/L't 1TB J 6 2 OfflOrffflSW-f V^SrKT^5«±tw 

fco 

[0102] tfctz^coryus m±.\zxi$y V Snfcgt 

* h/H-j:9iii*bfco ::t«(;**^5« 
^v>fcyy ^-co— > K^bPtttjsnsffiJiSiofcfc 

*)<Vfcm±2 4 y 5/ h^-CS>5o ^U3 6 0X7 
2 0dpi tf>^f£-C3 X 55p*>f^^<7?^y TtCl^/Ky 

^ ^^bfcr/u*ffi^4tfc-e*>s^b, 

2 4 (tf^yyhvu) x (720X36 0) x (3X 
5) X 4tt= 3 7 3/z 1 

t<C5 0 rcOSco^u— ^ft»^/Tt2 6 0 nmK*5ft 
SBRJfcftirlUJlXStLfcSift^n— y<7?2 6 0 nmKJott 

[0 10 3] (2) ££<H«<0*fts*, 8«2m 

g/m 1 , 1 5m g/m 1 #^(D/p-^S{roPt 

Iff* 30/iM (0. 2mg /m 1 ) M2 2 5 ^M 
(1. 5mg/ml) t Lfco **jK^fcigiRSlXfc^ 
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[0104] ( 3 ) B3k 

7f>fy^lgt, ^Kwh7^K Witf^Fflttil^ 
fiS 3 m M&O* 3 0 ^ MOffiftSrf ^ t 

[0 10 5] 

(1) ^^n^^co^^ 

Tr^y (Sl» TAJ ir|E«) HiSSttlOme 
r , o 1 igoA (40-6 0me r ; 7 T 

i^r ttfii) , poly (dA) (3 0 0-4 00m 
e r ; yr^^T^M) £^tl^lT Ejgj&-C*r3R L 
Tt»8S^lmg/rali:/^J;9lSU S£coS 

SE?iJ (Sfi?(J#-^ : 6) ttJ^T^il 1 ? "CfeSo 
EW#* : 6 
5 ' AAAAAAAAAA 3 ' 

(2) /^uyxy hyy^HCtSDNASffiWPt 

^y-t?y^7. 5wt% N R3R7. swtyoSt/iE- 

98& (I) -e/T$ixS7tf I/VT/Ua-yU (i&p p a £ : 
Tir^uy-yWEH ; JHW^T-r ^^"^ lwt% 
&*tr*S»«r*l«U r(OTk*fflg"e±E (1) "CffrS 
Lfc^^co^yn-y^SrS^SS^^O. lmg 
/m 1 t*5«t 5tw*3RLfc 0 
[0 l 0 6 J HJ60IJ3 h y r^:jat^ 

me rXtM 0 — 6 0 m e r WMyc-7'{:S LT 
— y/ l"f ;*Sf#P>jft,fc 0 ^/:3 00-4 0 0merWK 

as##s*bftfco rndKgf^n— y<^jtts«^gv^ 



[0 10 7] ftC#/T(Z)gffi7'D-y^ffl^tM 

S6^n-^«J»fW*«IS:W-<fco <C*5iartaHPLCCQ 
SttifilM h y ^-f ^7 ^ VTirf 1 — h£^&>7 — 7 0 

t?a»fii[ii9 0*^IllJ|X*ixfco 
[0108] HSS#iJ 5 

(SJESNfMO«W) J|*«1<D (4) 13*3 v^-c, 
ft^t{:io^ 9 0^\ — Bfe^S (2 5t) tk 

D ^7 U>f ^o^TJi, ^TrnfeWl^fb^fc^n 

-^7 u^r ^s^-r^jtaa t raa*(o*3t»«sr^* 

n-y3kffi(D^^-yUSt^^S^^3 0^fif3c*l 
7LT^5#^We>^*ofc 0 — *SJCWfW^1 0^ 
^^0^7 W(±HJfi0iJl (^-tniClt^T, 7 0%g 

[0109] mmw 6 

(1) -b!E3S160!1 1 <£> (1) &t>* (2) t^<[^#trL 

[0 110] (2) /p^PNA^M 

m (PNA) (0*^— t-fTj? («0 ttfj) SrfflS: 
Lfc 0 :^PNAiiN*ffi (DNA(D5' 
l:^^f^y«S (Cy s fc«B) jiMS'&Stu ^<7?*£ 

8 <72 P N A -f n - y ttEyiJ#* 7 CO P N A ^ d — 



Ifi^JS^- : 7 

NCys-NH (CH 2 ) 2 -0- (CH 2 ) 2 -O-CH 2 C0NH-ACTGGCCGTCGTTTTACA c 
EJiJ#-^ : 8 

NCys-NH (CH 2 ) 2 -0- (CH 2 ) 2 -0-CH 2 CONH-ACTGGCCGTTGTTTTACA c 



(22) 



%fM¥-l 1 - 1 8 7 9 0 0 



(3) B J JCtSPNA^o-^PtttJ, *5 

±fE&*G0PNA:/n — 10 0// 1^0. lwt% 

U &l^^y i?y >7. 5wt% SI7. 5wt 

(I) T*Sh57tf l/y7/U3-yU (®M : T*fe 
fl/y-^EH;IW77^^^^ (*) ttffi) 1 
w t %*£ir*iga££-hffiPNA<E> K y ^u^njftgfcS 

J: 9(:flLf: Q r ^ffittwaffiffi^te 3 0~ 5 0 d y 
n/cmW»tfc^ - 5 c p s COgB 

[0111] :wpNAyp»ygi#^, H^0tj2 

<£> (3) ^!E*UfcWi:ia«Jc:LT±IB (1) Til^StL 

[0 1 1 2] ^JrlEXy >^<D l BtttS»^foyt9<7?p 
NAyp-yffl«t(tt2 4 p 1 T*fcofc 0 
[0 113] (4) y^^^RJC 

1M NaCl/50 mM V >mMWM (pH7. 0 ) 

igfifc-eifei^U ^7^«i(7)PNA^ttfi^^ 
t^i u/c 0 &i 2 % 9 ^ifr/uy ^ 

[0114] (5) /^yy ^if-^g 

Kyu#-§- 7 (7? P N A i:ta«fi5*ffiSE?iJ*W1-5— *« 
DNA^DNAgB^i^l, 5' *ffltcn — ^ 

M-*iDNA^ 1 OmMy (pH7. 

0) trft^ffl«5 nMifcS ± 9t^^ML (*»*lm 

1) , :WDNAgffiflC±E (4) T^typy^> 

^ii^PNA/p-yrw^iiit, mm. (25 

-t£>ft* ^n-^7WSrl0mMyyS««S (pH 
7. 0) @it»LTPNAyD-yt^yy^ 
XU*^ofc-*0lDNASrifc^S(EL.fc o Jfcfctt;/*- 

£ : ARGUS 5 0; jR4&* h^JX (ft) f±J4) Sr 
K»U n — VBlc:i6i-5 7^^— fey hSr3S* 

[0115] ( 6 ) 
«MM fc— *sg( DNAi y ^ -e 5 K?iJ#-g- 7 <e> P 
4 0 0 W*3t*"C*>ofcO^»UT 
1 Jfi £ 5 * y ^ i£ ?IJ Sr fif £ 6fi ?'J # ^ 8 <D P N A -f o 
-yT'^^CO 1 1 0 tti^C^^P 
NAT W±"e^4ftSttro-*«DN ASrftHttCS 



[0 116] $.1t'^7!) ^f-'>aVS(0, 

**6£#JK:^3 y n -^7 W t?l*. 

a) &*<D*7fiy btflZ&PiMX&iX* 4fc-t<Qi£& 
#**J2 0 OMmOtSitoSri, 

b) »SH-5*tf^ h£<Z?Wlrte, »5 0/im^- 

c) h^tTt^ato-Cv^r i^b^i/io 
[0117] r^iii^n^rKltwyyy 

xufc^^y b<D&m&thm%?Tfr>i£Z)iixm£>x^ 

[0 1 18] Jg(w/N^yy ^if-iXa >-S/^B#, St/ 

*«-tSft^hy i?^<7?wffli-aEi-5^s^>t<, /p 

[0 119] ^^PNAXa-yco^zKy hSa^Jfeflaj 
1 tf|/:7'D-y7WW^^y h J; 19 fc^tl^SSli* 
ibW4V^S, *^0J^^fiPNA^P-yi±DNA 
Xn ^ ittS LT3g^ zKStt#*5 i o*q jL«:f#-c*3 

[0120] ^JfeCT 7 

(1) -&|*^a>e>*5#7*£4E (5 OmmX 5 0m 
m) 2 w t %zkSMfc-J- h y ^^K^jSSrffl^TjBW 

K^Xn tVu h y * V**/*/?^) Sr^tP'>9v* 
y X y i^ffl (iftB.« : KBM4 0 3 ; lfHt?Htt 

*^ttfflt) Sriwt 50wt%^/ — /u/k 

(2) 7 y ^ *ttt5 D E E P - U V 
lsi?*b (79 vt^r b y ^ffl^il/^ b) (B5 
p°p*:BK- 7 3 9 P;lr0 tt'fli^ttA^ttSI) t° 

c^s^^^y hyu-K*8 ox:x5ftmM?&Lxm 

itS-tlt* DEE P - U VB*8IS:ffl^t 1 c m X 1 
cm^C, HS^asitSWSf^ai/uHoBBIt (X) 
#100^m, ftt/^ai/UWJg^S 10 0 /zmX 10 0 
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WE5»JT!?x/u*2 5 0 OflE«<**L, »$H"<5^yu 

^^/W^fiS 0 tf=a 11 s/ hyU (p 1 ) £f+^£tl 

5»ttftli3 5° ifflin^-t-^ofco 
[0 12 1] (3) 1 0 mM<73o— vbtKJSJSS:^ 
y h^y (i§fp D p£ : BJC 6 2 0 

w (ft) tt«) ffl^^^i^tjsu tfrisnjs^j 

1 "efflV^^^/USxa: 3/ y >^ <D'<ZfjU i? v 

5/Kfc3S#Lfc 0 ^UTJifS (1) fi(Jt (2) T«L 
fcHftSr^y^^tzagilFU, KBtB^^vul;^ 7fT*&»< 

(I>i:o*5t) Ho-^; ^B L 
fe 0 fcfcl |>3i/ufcfc9<Ofltif&*lijK3 5 0 p 1 T**>5 0 
4fcrw^y^*^Pttbffi«Stii)f||a[tt±2. 5/imt 
fc£o 1 0 //MOT 5 / F I TC<Z37kSffiS:ffJ<7M 

a: mz mm-f 6 %\\<n ry =. Mzm& L fc Q 

^B&t>*T * / F I TCSrffl^fccotiTkSttT**!?^^ 
^^^^ K^^oqtm^gfi^fr^^Sr & 

[0122] (4) itytwmm = > m) tm) k 

GSj/g^yu^- (n^;yBl) , Big7>f/^ 
- (T^/F I TCm) «:38»U ffif*i 0 0{gS-T? 

< v ^^ftiz&j-izmsznx^tzo itfz&*<D$^/u 

[0123] JgJ£0iJ 8 

(1) mmm7 kmm<Djjmz£K>77y?'?h}) 

(BM) f+<z>S«&fft«l,yi 0 

(2) DNA/p-y^ LT5' ««Si;y>i 
Si^t>fi/y^UT 5 Lfcl 8fi 

ff<D^-y=f^— (E?ij#-g- : 9) , m?m j %9<D*y =* 

7 (Si&mSjr: 1 0) , ^t/ia?li#^9<D^-y rf^-lc 
£fLT2{@<£>*^ U^-^ ^ ^^yfw/D- y (Id 
?'J#^ : 1 1 ) (±X 0 *K»**£tfcSL HPLC^ 

^— K) */H*Lfco 9 coa-y <75ittSE 



?tjfi, -*«DNA-e*5Ml 3rnp 1 8 - s s DNA 
*t«J*Eyi]-e*>* 0 WTIwEW** : 9-1 lOttfflE 

y ^tr-vtDmm&^-to 
mm^ : 9 

S 'NH 2 - (CH 2 ) 6 -0-P0 2 -0-TGTAAAACGACGGCCAGT 3, 

ia?y#-*§- : i o 

5 ' NH 2 - (CH 2 ) 6 -0-P0 2 -0-TGTAAAACCACGGCCAGT 3 ' 
EJIJ#f : 1 1 

5 ' NH 2 - (CH 2 ) 6 -0-P0 2 -0-TGTAIAACCACGCCCAGT 3 ' 

(3) _bfSga?iJS-^-9 ~ 1 lODNAyp-^tt 
^tB««J*-*<HDNASr^J«Ufco W^Na C 1 £ 
5 0mM«t^tfTEg$ (pH8) #DNA 

mmzmwu-fzo ^ixDNAyp-^ttfMio 
o^ i (:^it§^oDNAyp-yc<fi^-*i 

DNA^®i^lOOM liOtt^l, #*tf>j® 
^fe9 0t^b2 5 < CSTiEi|»fi«?JC2«fW^tT» 
*PU ^fiODNAyp-y,l:^(D-*iMi:^ 

>r^y y K&^s-frfco ft{w±!eia?ij## : 9~i 1 

«)4DNA^n^/N>f^y K*^tp«SJS:, ^y 
iry>-7. 5wtl ScSt7. 5wtl ft'^JIn 

5wt%, &ttttrK-«s; (i) -e^snsr 

i77>f^;^ (ft) ttj}) l w t%S:^tf7K»8J 
icini, W^y * Ko?*»»*^8 /iMt45i5l: 

wnb^SSfrO^ffiSS^fifPint 3 0-5 0 dyne/ 
cm<7)iirtt'fc^ ^/cMt)l-5cps (Effli 
Sff rJUMfff* (ft) ttSt) <7?ffifflrt"C4>ofc 0 
[0 12 4] &ir/<yyUv?^3/ h^y (^p^p^ : 

BJC6 2 0; V (ft) tt») ffl-T^^^^^Sr 

3fiffl^u, ^-^co-r >^^^^^±fe^3Sco/N^y 
^y >*<D^y Kiw3fi»ufc 0 sfc±E (i) xtr 

(2) "C^fi!cLfcBM^7^S«S:irs/ m 41*E 
^IStg^DNA^p^M^i) y K^^tp^JitS: 
lyiJleo^i/u (E6coi 3 l) ic^L7h 0 8c^ia?y 
0^DNA7 p P"7'(7)Myy y KSr^trSiS* 
±!El?ija<7?9a^§StSSi-5 2?iJ0 @r>^/u (gl6C0 
1 3 3) «w#titeL^ II:EJIJttl l^DNA/p-y 

-rS3i?ija<7?9i/u (@6(D135) tr^Ufco **3 

i o^^iyKciturfsm^w^y v YWfo&AWk. 
taur^ji o o p i et^Lfdo r^stii ot^^^yuo 

S«s>fa2«-?*>*as, a»*-e**^/uSr««Lfct 

W»$ixfc/^yy y K^fi^^yKD^p^^ 
^i^*3±^oT^filtl^^\ ^TjcttO-^hy^^ 
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[0 12 5] &lcS«S:2 Ml 0 0%C0fIfitI 

JiWfc i 2i$|ffl«£\ ^n-ycor^ /S^ ■Jzn/KE)^ 

Stt^ftiW4-*«D N A i / ^ y s/ K&JIML 
[0 1 2 6 J (4) ft^aSS:8 ot:ott7K-ei O^ffl 

SIEUfco ftv^T^KS: 1 y — /ur 5 ^jjcSSSfc-eSf 
[0 12 7] ±|E (4) Comm^X^X ^ ^j^fyfDDN 

ft 5 0 

[0 12 8] (5) RIINa OmM^Mtt 
tpTE^SJ (pH8) CE^It^g^DNA/D-yil 
*fi-5^taWtt<7?-*«DNAS:*#l»|f^l 0/iM 
i:ft5J:5l;:S**U rco®ffi(^±fE (4) Tilf:?x 
/H:i*^^SS:iAUfc^o- 7^7 U>f £§j»U 8 
Ot^fj 2 5 < C4-C2NrM^ttT»fflL^^ y *>f-if 
— v^a ^S/SSrfT*ofc 0 ol^2 0ttl0mM^N 
aCl^r^t?TEMffiffi (pH8) t*SfiS:2 0^ft 

[0 12 9] (6) W:NaCl?:5 0mM(DM-(:'t 

^tem ( P H8. o) k\ ~*mmm^^ 

^Mt^m^m, 2-^^-4, 6- 

tr* (4— n, N-^^fyur^7x^/u) t° y y ^ 
^T^^^f K («T rp2j £B&) ^r^coffiS^lO 

h^y ^ffl^y^^y^HMUilE'i'y^^x 
jy^JI^^KCBDftftt *)t±S5 (5) \z 

^{dir y h U ^^-^yM^LTP 2SJSS: 1 0 0 

0%co#ffl^^^/<-rtT-5^M^ttt, ^>-/<-F*J 
t=:«»Lfc44fflSrl!<7?K«« (jfofpg : IMT2;t 

y y/^iftt^?iS, ffiMp : io oft?, 
ffl^-iVU*-*^-:/ (ififfl7^y^-4 5 5 nm 
H 5 9 5 nm (Si®) , ^^D-f ;7-6 2 0 
nm, S*ffl^il7-7^y^-6 10nm^?)7 2 5 
n m (SiS) ) K I CCD^/^7 (fSq^ : C 

2 4 0 0-8 7 ; h^*f±®{) t^f^-^P 

ir y-y- (& p p* : ARGUS 5 0; h^^f± 
fit) SrSttU 163tSrfB*S*Lfco itetSiyrii 
25/xmX25/xm, ^yr^^y3yX6 4, AR 



g u s so <omm i^-</niisa:K3t l/c 0 

[0 13 0] IE?II#-S-1 1 (7)DNAyn^ 

m<o* 1 2 oo-i s o o<oi63t»ie^«j(isnfco - 

*EWS#9<ODNA^o-^SrjB-&$-frfc!? 3 i/u^c > 
tt, 9 8 0 0-1 0 3 00 Oift3t»*^«SlSft, Sfc 
E^JS^-1 OWDNA^a-^^lfS'&S-frfc^iyU^fc 
tt, 3 5 0 0-3 9 0 0<DS#»«aStt£Sftfco Xfc 
£Hffi«rTE»«ffiS:/flV*T3 5ttl O^Wffii^LT 
W^^&^M^Vtct r 6, 1 0<7)DNA 

KS«Oi&3te»« L)HBl£ £ *lft < ft O fco 

[0131] rne>co*g*^b, *HJ6S{f»JIC«5^n- 
^7l/^f8:i^5:i:t, # $ ^Mzm^X'^ •? y ^ 
-Y-tf— *>3 vKJSSrffft 5 C t^t, Mfwgfi?iJ#^-9 

[0132] %mm 9 

(^SSM8 (7)7°^- 7^7 W C0#0 ^yu— c^S/^^K^ 

(1) J6J£#ij8 i^atEMf 9-1 lODNA 

[0 13 3] (2) BE^I#-^9 — 1 lCODNAyp-y 
LT^£t@M(ftft 3 ®«<D-*«D N A L 
fco N a C 1 £ 5 0 mMOftft-C^frT Ejgffi ( p H 
8) ^±E3«JS05— *«DNAt*/r<Djft^Si 0 0 

(fgfn a p£ :BJC 6 2 0;^yy (ft) f±8{) ffl>r V 
i^-*«DNAM^»Il, Sll£«3JlTfflV^/<y 

(i) -efflSLfeSfife^yy^iitym EJij#f 

9-1 1 ODNAyn-^^LtP^) ^x;W:^t 
-C#*5§£tHfWft— **DNAS:^tr*ffiS: 1 ooo^ 
=z.Mz-d% 1 0 0 p 1 ^o#t^L/c 0 ^N^T*^ 

[0 13 4] (3) W;llp|8^it:u#?x/u 
^SfeCT8 ir^icbTP 2»SJS:#!? 3 iyM^et«&b, * 

TfeSrfif^s;: k-wt' y y K<otttu*fifftofc 0 t 

<D%%m. ±X(Dty^/\sfrh 9800-1030 0<D&& 
^3t^ s «tSSixfco IOI^?)^itgyp»y7K 

[0135] HJSCT l o 
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(1) SS£#|7 LXz/y y$-? b V y?7s<# 

[0 13 6] (2) Z-tOWRto-fvytr^bl) 

[0 13 7] (3) ^tC^ffiCT7 tHIiata-y^ 
* <7?7K»S$ft*ic 9 = A-rt XWtm*Wt$LlrZ> r < * 

Hi*5fc^tlE*$nfcffi«^9»*<-ctJ:<, tpU6 
ofc. 

[0138] mMm 1 1 

(l) ^11:1X^77^^ h y ypx&ffi 

[0 13 9] (2) T * bfc^7^fc^tt 

(N-i3- (r ^ y - 7 -r^ yyn tvuh y 

* : KBM6 0 3 ; fg*Mfc¥l£*5^tfc«) felwt 
6 1 0w t%^^y— /P*SaSSr^fflT"e3^ 

Lfc 0 ov^-er^SJKSr^y/Uv^iy h^y (fS 
M:BJC6 2 0; ^rt/y (t*) tt»t) /B^>-^ 

^sc^u mmmi xm^^<y^^^>y b^v > 

^^yKl:*fUfc 0 £fc±E (1) -Cffl5ftLfcS« 

fcftm snit'>7 ^k-^ft & ^* tr> 9 >- * ^ -f y >- 
sff i o o%^tiiatiswfw3 oftj&mLti<Dh, 



[0 14 0] (3) (^U>T 
^ K7x^/u) y^u—h (T/UKy s/^-ttSJ) £ 5 w 
t % DM S 0«ffi^*j|»Stt^ 5 w t % <fc * £ 5 KJB 

#u z<Dmm&±m (2) ^piiiat^ 

bz?y >#x&t? ^mz i o o p i ^otk^u ov^-e 

3 o*c, aiKi o o%ofijaaawt-*«s:2«rmft« 

[0 14 1] (4) DNA7u-7 ? i LX 5 ' *ffi<D7k 

ss-^Lfci siftw^y =*v— (se^ij#^- : i 2) , sa 
^Yi/f^yn^ (e?ij#-&: i 3) , Rmmm 

& 1 2 co^- y riV—fc^f LT 2 ji<£>3* ^ U^-^ 1 ^ 7 
^7^7d-7 (E5>J#*: 14) (^T0*S» 
A#tfc«, HPLC^^K) *ffl»Lfc 0 HTtEW 
#^-: 1 2-1 4<Ott£Ey»i: y >*<-*?<Dm : &*7fi 
-To 

mm^- : 1 2 

5 ' HS- (CH 2 ) 6 -0-P0 2 -0-TGTAAAACGACGGCCAGT 3 " 

mm^ : i 3 

5 ' HS- (CH 2 ) 6 -0-P0 2 -0-TGTAAAACCACGGCCAGT 3 * 

k?<j#-?- : i 4 

5 * HS- (CH 2 ) 6 -0-P0 2 -0-TGTATAACCACGCCCAGT 3 ' 

( 5 ) io mM<D y >mmm\mz±mmm^ 12-1 

4^^DNA7 P P-^f»a^i O/zMtftS 
*«8iH«^UT±lE (3) -Cf^jftUfcS^eo^ai/u 

±^oT#ltLTV^^^7KttcD-e b }) ? 7{z£oX<? 

*$n*?5*ofc 0 ;os«5:3ot aaioo%<Dfi 
f£fISWic:2^Mijcii:L, -t<^S»B7K"Ci*j*, 

[0 14 2] (6) K5U#-S-l 2WDNA7 , p-7i:^ 
lt^i^/i-*iD N A ^ I, Na C I 4-5 
OmM(75j»|t"e^tpTESa!«w, :W-*|DNA^S 

IS (5) T?»fcDNA7 F n-^iB^KS : ajjj fl ^ 8 0 

°c~2 5°c^-e2P#K^ttT^L, /^yy^if- 

^3^Sr?T*oA: 0 »:l;NaC1^10mM(D8STt 
tfTESSK (pH8) S:ffl^T2 0tt2 0»Ha«t 

[0143] (7) ^yyi/KW^-^u-a 

TttC*T«5t*«-t-«KaB-C*4YOYO- 1 ^Na 
C I Sr»g5 OmMT-^tpTE^iC, MSg^lO 
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WBflspl 1 - 1 8 7 9 0 0 



MMt<c5±5l:8#lfc (pH8) 0 w^*SJeS:±E 
(2) t ISIi: w i/ hy D Srffl^tl 

E (6) ^aSTfT^ofcaew^U^yMc, lOOp 
1t (Bflfi7-f 0 fc*3Ar g u s 5 0 <D 

[oi4 4] z<omm. mm^i 4<ddna7c2-7 

bit, ^ ^ £ > K£ te&m 

m<n, 1 8 00-2 ooo^iejifiaiflc^^stifco — 

*iE?iJ#-^l 2^DNA7 P P-y^^f:^x/^ 
fctt, 7 5 0 0-8 0 0 0©S*5l«*«jjj$^ £fc 
IE?iJ#-S§-1 3<DDNA7*—7$:m&£it1tV=./i'frib 
tt. 3 1 00-3 3 0 0<Dl63t3Sl«^««Sixfco 3SK 
Sffi?rTE«»IV^3 5t7?l O^MjJt^LTH 
S*3t3S«Srffl^bfci:r6, EjajS-g-i 3 <DDN Ay^ 

[0 14 5] mbOgS^b, ^HlfiMl-fllSyn- 
[0146] Hjftfll 1 2 

(1) tmmi 1 <^^]#(cLTifi?ij#^-i 2-1 4^d 

[0 14 7] (2) Id?(J#^-l 2-1 4C0DNA/D- 
LT^ft«fi«)4 3 I«(7)-*«D N A L 
fco Na C 1 £5 0mM«T^TEg»:±fE3 
iS<75-*jBDNA*#^W»toS 1 0 //Mi:*5«tr 
j§A¥bfc 0 i*J*4f W-*«DN ASISW p Hli 8 t*i) 
So ^^v'xi/ h^y (ft^ : B J C 6 2 

U *>«r 0)>f y ^ ^ y ^ ll±|EO 3 i<0-*«DN A* 

^yKtatLto Sfc±fiE (1) TJflJSLfcfflEfc 
^{Cir^ h U Ifi?IJ#^-l 2-1 4^DNA/o 

*<HDNASr^trig}£S: loc7?^^/uico# 1 0 0 p I 
[0 14 8] (3) RiC^JSCTl 1 i:«lt#^ 

»i 1 tmmizLXYOYo- imm&&$~ 



[0149] HffigiJ 1 3 

(1) HJ£#ij7<7) (2) (Dmm^-DXy^y^^bV 
[0 15 0] (2) HJSM7(D (1) CC»Efi:^oT, 

^nfcvuhy ^ h^r^v'jy) Sr^tr^^v^y^y v 

^ffl (ffip n p^ : KBM4 0 3 ; «j6Mfc¥l*K5t#tfc 
M) <Dl w t%7kSJBES:^aTT*l«PWBlHiU-C, fjr> 

-er^^+(w±E (1) T^ttfciffi5:sm3 

U 12 0t-C5»m^U fr^HS 

*n-«»tt^tt9 5° tm^<^^mx^v, ^tc9 
Tfcofco r^tcBM^g^Btasr^T^y^y 

[0151] (3) ±mmmms<D o) rip (4) \z 

[0 15 2] (4) E?!l#»9^»L-Cffi«W***E 

?'I^t^-*iDNA^DNA§i^iT^L, 
5* ^i&Uc^^riJ- y -/ut ^ > ]) is -ft — ^^Itr h 7 
>f/Up^^ y^lMft-$iDNA^}| 
fc 0 :wHft-*|DNA^Na C I 5:5 0mM(Dfi 
*-C^tPTE*« (pH8) };*HM^2//M^^ 
•tSKSflPLfco wWSiSKiE (3) Tilf:DNA/ 
n-y^S«5rS»L, 8 0t^fe2 5tS-C2^ra 

^ 0 tOS^n^rWSlOmM NaCl/TE 
(pH8) $:ffl^T2 9 < Ct2 0^»tt/ 
n i: / !J ^ X L4^o f:-*|D N A ^ 

[0153] ( 5 ) j£« 
«RMfc— D N A i ^^-7 y ^ -C * 5 Sfi^JS-^- 9 (7? D 
NAyn-y^^$it^^^/U^bli8 5 0 0 — 9 4 

0 0 <7>S# S^flfeK £tl/c Q S fcIfi?lJ#-5§- 10WDNA 
^t 3 -7'^^$tt^x/^f ) (j:2 800-3400 
^*3ta^«»*n*fcE5»J#-§-l 1 ^DNA/p^y 
£rS£* £ it 7c 0 ^ /Vfr & 1200-150 OlS^S 

1 OmMNa C 1 /TEffigTiS (pH8) *ffl^T3Elr 
3 5X:X1 OftmVcftLtitZZ, E?JJ#^-1 0ODN 
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^y<>>b'(0^-<Mz^Xi&TLft 0 £^T*&mmiz 
[0154] 

[0 15 5] XJc*55^i;j:n«'>Sw«l^e>t?t,«{ 
r t ■C-^>^ut>l-«W»K^#fti-5*»S*»S: J: 5 IE 

[0 15 6] 4fc*|gKfrJ;ix|i, yn-yr l~f<Z5|l 
[0 15 7] 

[ia?ij^] ia?ij#-§- : 1 

S2?iJ<7)ft£ : 1 8 
: -#« 

ffiWttS : 5 ' mmz^^--^mt)^^ 
MM 

ACTGGCCGTCGTTTTACA 
ffi?iJ#-§- : 2 
KMCOgS : 1 8 

sa?ijw^ : mm 
m<v& : -** 

se?ijroa^i : mnmwt mdna 

ACTGGCCGTTGTTTTACA 
S£?U#^ : 3 
E?iJC9g£ : 1 8 
MM<nm : 
©Wife : 



E^lroaS : ^DNA 

ACTGGCCGCTTTTTTACA 
E?IJ#* : 4 

E?iJWg§ : 1 8 
mq<DM : 
i$C0$: : 

ACTGGC ATCTTG TTTACA 
SE?IJ#^§- : 5 
S£?IJ<73ft$ : 1 2 
E^iJro^ : 

: ~&m 

sedans : i&nmm mdna 

GCCTGATCAGGC 
Sa?U#^- : 6 
E?iJrog£ : 1 0 

: mm 
mnm — *« 

AAAAAAAAAA 

sa?ij#-§- : 7 

ie?lJC3g$ : 1 8 
Mm<DM : 
iWf : -** 

Wb^- : mm* 

sa^ijwa^ : i&comm pna 

sa?u 

ACTGGCCGTCGTTTTACA 
SS?iJ#^- : 8 
ia?iJWft £ : 1 8 

mikDW. : mm 
mcom : -** 

ia?ij<75sa : m<omm mpna 

teottf*: n* miCiz-yxr-l 
WM 

ACTGGCCGTTGTTTTACA 
E*l## : 9 
E?iJWg$ : 1 8 

ga^jcos : mm 
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wm<»mm .• m<omm ^dna 
tin 

TGTAAAACGACGGCCAGT 
E2WJ#-§- : 1 0 
S2?iJ<73ft£ : 1 8 

s&mm .• mm 

e?!I0>«b : mnrnm mdna 

TGTAAAACCACGGCCAGT 
E?lJ#-^- : 1 1 
IE?lJCDg£ : 1 8 
$m<DM : 

Ba?iJ<7?S!ia : ffcro&gS MDNA 
tew**: 5' *«Sl:T5/3S**»-g- 

TGTATAACCACGCCCAGT 
ga?iJ#^ : 1 2 
IS?lJ(73ft$ : 1 8 

&&i<dm : mm 

ga?ij6oa« : wzcomm -a jesd n a 
eai 

TGTAAAACGACGGCCAGT 
E?lJ#-9- : 1 3 

IE?IJC0fi$ : 1 8 
E?IJ<73l! : ^ 
«WS5C : 
hsKnix- : 

TGTAAAACCACGGCCAGT 
EJIj#* : 1 4 



E?IJ<Dfi£ : 1 8 

: 

KM<0«S : «I<Z»RSfc ^DNA 
<&«)ffi|R : 5 4 *»^^*-yU*30Sfe^ 
EM 

TGTATAACCACGCCCAGT 

[0 1 ] ^rZ/Uv^ y b^y KSrffl^t^n-^T 

[0 2] Hl^^U^y h^y K(75A-Ai»BfSia 

[03] mi&&l3\Z&\,*Xs<Zf/\'is=*y hfttUoTT 

ffii, *IS^igiRl[tS:jEtJti-4^9 7-efc5 0 
[04] MM&l4lz}o\,^x/<y f /i'i?^y ^(:j:oTr 

[05] (a) *ftW\ZfrfrZ>zfT2*-7Tl''{<D—mM 

(b) 0 5 (a) CDBB«»fffi|g-Cfc5 0 

[06] SlSWStcasttS^^yx-f ^^*ffi(OBiMBI 

10 1 
10 3 
10 4 

10 5 /<^jVi/=rL y h^y K 

1 0 7 «*^n-^S:$j>a:UlSix*»# 

i o 9 mm 

111-1, 111-2 MU 

1 1 3 x&eftfHi 

1 1 s «m« 

1 1 6 »*M4<oa»/j:r/u5^4SS"C^SnT^5 

1 1 7 38*^ y K 

119 p±tts^-y ^ 

12 1 * ^xjj* 

1 2 3 xmrnm 



[06] 



i—i . 



□ □□□□□□□□□ 

□ □□□□□□□□□ n 1 

□ □□□ODCDDDODj 



*rl 3 1 

13 3 
13 5 
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1-18 7 9 0 0 



im2] 



(□na#*&«) 




o 

CVJ 



105 



103 




107 




0-4 0.6 0.8 t0 12. 

DNA »J£ (ms/ml) 



1*4 1.6 



V 



K>9 ' ' " -c I 115 

113 116 

117 



[Bi5] 



T 



□□□□□□ 
□□□□□□□□ 
□□□□□□□□ 
□□□□□□□□ 

□ □□□□□□oi-^ij 



s 



CA) 



1 2 9 




(a) i w*n 



B4] 
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%fffl¥- 1 1 - 1 8 7 9 0 0 



l«ftB] ¥fi!cl3¥4fllOB (2 00 1. 4. 1 0) 

[<£KJ#-!§-] 4»M¥ 1 1 -1 8 7 9 0 0 

0 ] 1 l¥7l 1 3H (1 9 9 9. 7. 1 3) 
[¥i§-5§i&J ^P^fiF^a 11-18 7 9 
[tilli»»l »H¥ 10-209923 

C12Q 1/68 
COIN 33/50 

33/543 525 

33/566 
// C12N 15/09 
IF I ] 
C12Q 1/68 A 
GO IN 33/50 P 

33/543 525 G 

33/566 
C12N 15/00 A 



IffiWB] W-F&l 2^7 M 3 1 0 (2 0 0 0. 7. 3 

1) 

t'o-t'TK £-trc>«3i#ffi. Xtftiitffl^t 
[#^«IE2J 

^^o-y^^tpffi^^'fv^ v^y h Site <fc 9 Stage 

If 1 f£«t<£> * y ^ ?Um 0 

n " ^fcttRNA^P-y mWilHI 2 fSgcW* # 



* (SH) »-efc&M^ii2^4(ov^i»ix^triip,<fe 

t%TiS&bN- (6 $ b'%yus( n^-» 

[If #117] igBltiasjfv^tig-cfr^ . ^fcfg-vu^ 
mast? u-7<D7*-/i,3iik H>3oMa 

3iirlrt5- *iPNAyp-^m. fg-^wg K 
If *H 8 iEfe(7>^ ^7f^> 

><Qtt^twJ: o-catx»^Ti^a^wg*»aw3ftxi9iiR 
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j- 5 ■> 7 Wh^^ » i , tt<K-fr«i yatt^xisy*- 

1 0 g« (w t ) %. y'Jtlly»5^10wt°/,. 

a -yugrs^i 0wt%. ^r;rtf i/yr^ 
(i) -eyft» iiawi&»»-t-a^(o-p».aBnitigi 4§p. 



R r C-0-{CH -CH r o)-H 
£ I v 2 2 /n 



C 

R r C-o{CH,-CH -0}H 



0. <)L<lilgm+ng3 0ffeoT. m+n=1(7) 
&ifiO. 0 5-5 0 0 uM-fjb-?,lf>feig2~l 5(OV>-f 
g^2~-5Q u Mf*)aS85fe]Il 6iP.ir^;K-yT^y 
0 0 Oifcg# T-fraif3feii2~l 7g?l^fc^lE<ftg> 

[IS*^ 2 o ] y hfe^/<y/u-^ J y s 



3f 2 2 IFJfrp * # -y y w 

[Ii*rj2 5] ttaffi^ffia^i-a-frttaca^ u^- ? 

(SH) & -Cfe-5lf5feif2 1 -2 4g3^-fjx^{Zg?.^(T> 

[fi#jg2 6] ttaffia*;?? ^frtt^u 

fg. l£T$/gj:N- (6— K^p^c» 

sis/I,) 7*f I/- h »ff K jt^TiX 1 ^fc'hWf 
[W#*2 8] ttffiftfr. l&l5itB±tCl3p^>^^ 

[ft *5 2 9 ] f^BtetegEffi^ilT-ifboT. 
TI^-St/p — yro^zK-y h£ 1 ip^>^|^tr 10 0 0 

[»** 3 2 ] ttHffitt3gffl<e*Bfffr»i.. ^oja- 

3 3 ] ttrn-^-*g[ari»ra~^t**. 
SHMtxg3 1 K<2 3 2tZllMftg>7'p-:/Tl~f. 
[»**3 4] &-*mi&m-7u -^i-MnN A 
7°n-y^fc(j:— *3aRNA7 l 'p-7'fr#trit5ftif 3 3 
§Bac<7?yp-yru^. 

[ti*S3 5] &-*immm7 u-^^-^m pna 
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[lf**3 6] ttlHteagifi n-:/><n 

**3 3 — 3 swv^n^trfaa&gjT'o— yru/. 

[89**3 7] SEBffi^Bff^^r-t-a^iiB^-y u^f ; 
T-*-^ (SH) X-gfta W3ftJg3BiP.tt<p? l p--yT 

[lf**3 9] tmmmm^-fr^m^^^'y 

If** 3 6§5fe(7J7°p— /7 

[89*54 0] ?g^ a -y7iSit#^ rs yj»g,yii»^r 
j-^^-y =»v<7°^ K^^ttaK 'J K-pfc-SMtafexga 

[8***4 i ] tt^B-^flt-pfcawatga i 
[if**4 2] t*g a g^gg ft i ^aiat-c ^ a 

*4 lfBtt»7'p-y7W-i' n 

[!f**4 3] te^n-^feM-gfeawmtga i * 

[|f**4 4] tmtemmyt&7u---7yK&x-h%^ 

mm^^m^zxox^Lr\,^m±m4 i-4 a 

[|f**4 5] !SPi*i*iB^^r-j-a-»ftiaE3twu>f ? 

(sh) atT *,ai»*it4 4\zmm<D7x2—7T ^. 
[89**4 6] aHii)^9^fi-p»,i), -fcfrfS^u 

** 3 7Sfr tt4 5t:i1PJfr<P7'p-yr 

/p) y^u- h j;frgtR»- frratxufr*,(o-cfcaw;ft 
113 7Sfctt4 5irgF.^-r P -yr uw. 

T^SIg* *3 6-39»t;44^4 7 <D\^h,Mzt?. 
[89**4 9] fg*#-y MS. tt^o-^fr^Mrlfc 

* 3 i ~ 4 8 g?^i*ix^g<ftio^p 

[8f**5 0] 8M£&(Pt£ia;a±^<Prt-5-dS. 
-?»y H5fe>CJ:oTft»ii. fc<,Wgfca»*il4 9{'i?. 



[If**5 1] V» a y H5te3Hy<^^T -v k 

[If** 5 2 ] ttffltt^»iB^/<» ->^tzB?» * ft . 

[If** 5 3 ] Bte*iffi<P«ttwtt3rfc»ftttl,T 

mm±lim ^zfxtK1-*i,<n-r*&$ 
[Iff**5 4] fg7°p-y^-^:^iii?^ P - 7 'r^ 

5 if** 5 z istiL<r>wm-Km. 
[ft** 5 s ] &-*mmi®y p n nt a 

[fff**5 6] S-*«Mya-^#-*iPNA 
^n-y*£tf89**5 4fE*<D*l3i;fr«fc 0 

[89**57] fgia^g^rgi ^ &—**am'7u —-f> 

j-5 *><P-C*>&tt*g5 4fiF. fe(73^it^te. 

;U (SH) «rft* W**5 71IMfr7)ttiS;frte. 

[it** 5 9 ] tmmw7xmx*h<o. tfrwyu 

**5 8B?Jft<pftKS-fr»? n 

[if** 6 o ] »Bffirt*;y9 0. -fe/rife-^u 
^^ y u) y^u- h k*Fz .fo£-ttxmAi,tii,<nxfr>?, 

If** 5 8g.< tg?»ifi^?fe. 
[Sf**6 1] 8>#9*»agi:<P-yl~r S 

gf** 5 8-60 <PV ^iXfrKfrifewMtfrfrtt. 

lif**6 2] tz~*mmi®tf-fcmizi-±-,i'3i:*& 

t^-*jgP NA7-n-y»f^, 'ivu/; Kftj-S 

5 8-6 o<p^riia>t::ffitt<p«ife*fo 
[if**6 3] CE — 3*e<H PNA/o -^sfeiffico^^-- 
^S^S, — ^PNA7°P-yC0N^fgiJ^(D->^^^ 

v<ote-ft-tz± oratx»ixrt^a^(7jT»*>a«i*ii6 2 
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R<S$-fr-Ci»XLfr^g3-t» fcaHI *rifi 4lEtftg>W»:fr 

* y ^ y ->vv^ » * ij mMBgnsBna i-^^ 

fen 

i o mm ( w t ) %. ^')ti)y»5~iowt%. 
a-^y n-;u£5~i Qwt%. ^r>-rir^u^r^ 

^-^lwt%^r-V ^HM5 3-6 6<Ptvf*i. 

[if*iS6 8] fertf uyr^a- a^tse— agar, 
(i) -e^»ixa«»»»- <-5^g3-p^a3«3ftig6 7§?. 




( I ) 



UaE^ff, R,. R ? . RASTER j ttTyU^U&frjfrfc, 

0. 'jiK aUm + n^aOT-feoT. m+n = l<£> 
^ m $ fc 13 nttQ-C *>■?.■ ) 

Q. ^5 0 0»MffeSftjfeH5 4~5fig)l' 
^ 2 - 5 0 u M-CfeaWifti g 6 9 ggjftwWift^rjfe. 

[W*ig7ij m-*mmm-7u * as ? - * 

0 0 Qlfc& g-r-fc5If*Jl5 4 — 5 6(PlW;h,ri>l;ifRfif 

[81*517 2] f^-^jj^T-a - y <p# £ ^ g ~ fi 
0ffi&#T-& 3if*ii7 1 BtO«»^. 

[ff*JS7 3] fg>r v<y -y hferiS^^y? j -y h 
fe-Cfo3i»*Jf 5 3-7 2 <n\ ^-?ft,tiAZ*£Mi<nm\>?k-h 



@tg±lc, l ^ T-fefcQ l o Q o omvi hroffi taf 

7 5 ] tt^o-^aarirors smt? ™^ 

•T S * y KBfct 'l± rt U KT-fe a if *r§ s 

[!S*57 8] tt^p-^ttfiS-t»*»ai»3ftgs ay 
[If #5 7 9 ] ttBffi*iBf3ft^-f5frffitt3lW g 
(SH) 3K-Cfea»*Ig7 5-7 8<mW^;W;:f?.jft<7) 
[11*5 8 0 J ttBffid*#7*;g-e;hO. ^fritt^u 

*5 7 9 fcBPJ ftwMgfrfrife. 

[§t*58i] f^Bta^^v^js-c^Ki . ^fcf^-?u 

if *5 7 9 fcl E<ft<P»»:fr»r. 
[it*5 8 2 ] ttBffittjgiBatipffl-gftpT. Ho» 

[1**58 3] Btet::ifc-;*« i*itfriafr 
d*tt*lftv*J: 3fcyp* »v^frmg3W*57 9 up, 
[!i*58 4] «7"pyt^iii, Mr — 3te«f*CFW»y>s ih 

Wr5i»*5 8 3 B?Jft<PiB»:frW?. 
[if *5 8 5 ] S»->M7/uy;yg)Bg^o, i 

~ 5 *n 8 4 gp. ^MiS^rfe. 
<P8H*fr'>ft < k 2 n»HHff ft t if *n a 4 t?.^^m^ 
[If3i<ri8 7] «Htt^*Biifcy<» - v^tzB?^ » ii. 

*<OVx.M Z.Wi1&-$-Z i a#&5 3 — 8 1 <^^-f K^tcf?. 

[11*58 8] »>y^»^-g-^ixr^-?.-5Ttgtt(Qfe 



(34) 



1 -1 8 7 9 0 0 



(i) N - (-vW S K^77°n^ p=fr-» 

a^^i^g KJt»^iBtr 4ri-aia*Bfrffi»-j-^ T 

(i i) 7U*fr»^ *^p~yfrgfrft£ttfr|tx 

S (i) lZ£vX&^ir Zmte<Di&iin<npjT7£<DttmiZft 
4LT«^aKy h»BHa*tii ^B£^-aT». 

(i) ft-/^»ft?, 7' a -7'»fflft^ I g. 

(i i) mffi^aitcr$ /^ixtais : »r* 

(i i i) 7^Sj-N- (6-^U^5 KAyn^p 
(i v) tt^a-yfr^p gf^ioagJMrtffrlS (j j 

i ) \z£^xm^h,t-tai ®<7>fft7!PMirm\zmz-fz,T. 

(i) f^a^t^ yn-^^fflft^TS; 
(i i) afe atanKrs /xtixtaTB • 

( i i i ) f£T5 /£^N- (6-vU^> KiJ^P^ 
(i v) «:/g--:/»»»M fffr*g3a«fcfria (j j 

ter-feor 



(i i) -yU*f S Kgfr »ffi£ffcfcJUtti-c^aia*afr 

(i i i) tt^o— ^» ^A/-Ct^Mr(tfettBH§<Q»B j i 

\Z*{ >>* -y KfeT-tt--5-^ TjS 

m-rz z. k ^mmk-tK-fu-zfT u>r (pwifr^. 

(i) f^^p-y^^ ^^^yyu^^-y Sfet-J:^ 
-CBtt&iBH:{ftte-»-*T.» ■ »r> 

(j j) &mmmmzs %ya-7'<Dxtfy h 

( i ) mnmm\zi^u~- f^t f -m^^ju^ : r.^ 
(j i) &mfa^m\zm yu—-?(r>*tfy\.&M&.-r* 

fen 

('a^^#. ^L^^(D^^-y h^LT^taro-y 

ftoT, fg7°n-y r uw->- LT. iffifr.HHftiM 5 3 ~ 8 
f7'P-7 , 7WJ;LT. HfHaffsftliS 3-8 7(7^i* 
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[3MMHIE3] 

[tt]E»**B*] 0 0 14 
[0 0 14] 

[I$M£j$?ifc-t-5fcJ6<D#l3:] ±iSBW«:SfiS;"i--5w t 
[#^M]E4] 

[»jE»**i*l 0 0 17 

[0 0 17] *fc*«WW-|felSilfititfcA^4 7'B-y 
[^K*fIE5] 

[MjE^*9B«] 0 0 18 

[MlE^ffi] £H 

[0 0 18] £fc±!Ewii$£ig/5jc1-3r 



i*a(ft4Mr& t>*tg y a - y t «>sjctt m l -car* > 

J:fttf«W*Mrfc»*WK:ttlU-t-3 :t«t 5 trot- 

lfiii6] 

ft** 

[ffiiE»**H*] 0 0 19 

[0019] mz±.m<DB&)zmj$,-fz>z. t<ox%z>. 

%w&t-rz>i>(Dxhz><, ikt~. *&m<D4k<nmmm& 
\zfrfr%mfoto®<nm\%(n% iiEi\>.-frm\±. m*.ts. map. 
yu-yr i^c <D®i%*miz£^xm&*ix±7u-7 
7\s4*m\,* zzkfr*tmkl'&i><D-e*>z„ mew 
ASH <k i-±oT^*(D^fr^^Tt,f^fr^ 
0>«l$«Mt<Bi*it, 0J&tfffftfeJfa*-:*g&St<at§-£ 

^<PBfe*ffi<Pttfrffi»~><P|fr&;fr$fctt. 7°n-y^g| 

(i) ft-zux^ts^ p-^frfflttaTS ■ 
(i i) Bffi^rB^rs y« »aixi-a.T.g ; »ric 

(i i i) 7-;y$^N- (6-?K; K^T'p^p 
(i v) »ro~^»»» f 3 T3£<ol:<oMr<fcfriffi (j j 

j ) t=J:or »g»^fciaffig)3f^tiir»^flfe»-»-ai 
(i i) Bti^Btrrs /a»8At5i^ : 

( i i i ) f£T $ y^j; N- K^/T'W 



(i v) j&zfu~7*i!;t rmi?m<nm&&T.m m \ 
i) ^■toT »c,iifeat§g>3fgfg3ffi:»trflMft-*-j?.T 

(i i) KX»*j g^(tt=JMti,-ct^aia*B» 

(i i i) f g:/p-y»i%XT-^a?£fr£fg@^(7)grffi 
( i ) mffi^rgt3fg7°p-y$r#j- f ?^»^y^^^- v 

( i i ) feia ^§^rffiicMyp-y(D^7K-y h*flgriN-a 
xa. »<rta : fcfrttttJ-t-sMp-gfca. 



(36) l^mW- 1 1 - 1 8 7 9 0 0 

^ro#-»«^>^df.y hy m-*^7jvy*&i&£it. mate 

sxa. »*ri. ay n-yrMj-u. ftfrgp.^^r^ 
teft -7 p a? -v y w v ^-*-a & <pg«-cfc o X . 
■7 > p-^ru>f »g»-»-aah<ojsgii. 

y hfr«*T^a^p -yru>f fr«3gj^5&(P»flr-g 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method 
for spotting, in high density, a probe for detecting a 
target single-stranded nucleic acid, for determining 
base sequence, and so on, by supplying and 
attaching liquid which contains a probe which binds a»Mtm> 
specifically to a target material onto solid phase 
surface by the ink jet method. 
SOLUTION: This method comprises supplying 
liquid which contains a probe (e.g. singlestranded 
nucleic acid probe) which is capable of specifically 
binding to a target material to a bubble jet head 
105 which is a kind of ink jet head and has a 
mechanism which gives thermal energy to the 
liquid and exhausts it, followed by exhausting and 
attaching the liquid onto the surface of a solid 
phase 103 such as a transparent glass plate as a 
droplet 104 by the ink jet method. This method 
allows spotting of a probe onto a solid phase to 
produce a probe array useful for detection of a 

target single-stranded nucleic acid and specification of base sequence of a target single- 
stranded nucleic acid. 




http://www1 .ipdljpo.go.jp/PA1 /cgi-bin/PA1 DETAIL 



2001/06/01 



